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(54) METHOD FOR AUTOMATICALLY EXCHANGING CULTURE MEDIUM, ITS PROGRAM, AND APPARATUS FOR 
AUTOMATICALLY EXCHANGING CULTURE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for automatically exchanging a culture medium, 
and to provide an apparatus for the same, capable of automatically exchanging the culture medium in 
culture operations of adhesion-dependent cells. 

SOLUTION: This apparatus 10 for automatically exchanging the culture medium is mainly composed 
of an incubator 20 equipped with stackers 22, a carrier robot 23 or the like, a culture 
medium-exchanging robot 40 equipped with a culture medium- injecting needle 41 and a culture 
medium-discharging needle 42, and a control computer 80 for controlling the above members. The 
control computer 80 operates to take out a culture tray 90 for culturing the cells from the incubator 
20 to the outside with the carrier robot 23, etc., to discharge the liquid culture medium from the 
culture tray 90 with the needle 42, to inject the new liquid culture medium into the tray with the 
needle 41, and to warehouse the culture tray 90 in the incubator 20. Therefore, workloads on an 
operator are decreased, other loads such as time and cost required for educating and training the 
operator are reduced because he can easily conduct the culture medium-exchange operation even 
though he is not enough skilled in the operation, and further such a possibility that a mistake, 
contamination or the like is caused by the human factor is few. 
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[0033] ^t&^^D** v h40B. ^ttaA^- K 
)VA 1 i^tlbPtb^- FJU4 2 h*JH!J# 
g|54 3^X1*75 fS] (2Ea7J[Sl> . YfATjI^I (mT^rSJ) 
(C^aJjpJ#g-C*2.<t^^. KJl'«}#S154 3 CCJoW*, 
hOl/4 1 . 4 2 *ffl8fltCZf**lSl (iTTol^l) (C 
^a&Blt6Jtc3ttnji<f hr*^. ^taaA--H;i/4 l 

30 ft. iStagftB--KJl'4 2l3:. gfttl'i<>^4 6?r/t-U-C 
J^£*'h^4 7(C}g^3ft-Cl>£. KiW4 1. 4 

2 ©5Hffi^«jg{H^ 7"-C*^^*ffiA^ ■» 7"4 1 aS 

4 0 J; K) FJU«I*»4 3 ^ ^ f 7^*954 8 ©± 
7j«:(4g9i5!>L. i-FMl, 42®5^f^iS 

5rS-r-5fe© ; &^ v7 , i»*fi54 8«:7:i^*-rs. m 

tf. S3 (b) tCTnT.fcOtc. mmX^-\ : ^4l* 

40 8 ©^ 4 8a fflSTKtittA ?• f 7*4 1 a €:(4^ 
feb7^*£±#3-tf-SC£tcJ:«9. igtffiaA^f ^4 1 
a©±^*^ 7^*354 8«:?loA^>-5r-- KJW4 

i jjp^fticfc ^K-rs. ^B^^^5:^#-r-5 

4 3Mf©f 9 f49 ©±73 0. - 
-FA4 1. 4 2 © ^ % ? 7^S5ST 5 fc©4TB 
v v >? 4 9^©^©?^®^ -j T'KEA 

0. ^©fa±»$^^o 

[0034]M-3-K'J-^50«, *gt&£}ft&EP 
50 2K:{ig**$ft/t^hU^9 0©l5ffli]SiC^#3ft 



XL 

-h*';-^50«. ti3>e*-ii 8 o#>e>©fi^K 

[0035 ] !)» F*-^>OJ!K» F60«. iSflfeSSl 

K (S) 9 2*#Ki-r-?>4)©f *•). R&tff*©©»^ y 
F 6 1 ^7jc^# 6 2 tC&oT XW^rl6]CC^lbnJt|-C* 
0 . C<D7jc¥tt 6 2 ^r©*^ » F 6 1 <tftCC±T^6 3 

u> F6 U*. H^Lfr^X^^'^fl^Sft, fl3 
>f^-^80^Cj;-5 Tjt^tf > CD^RO'^P 
KhMWWSft, SSB^«ltt«*"^f F6 1 CDrtglW^EE 
-ftL-T'J » F9 2S®f SttJBfifclSectJIRaf'^v F 
6 1 tmmcm^O ') v F 9 2#>6Sitt£„ 
[0036]fl3>fa-$80(i 1 jgftl©CPU. 
ROM, R AM, W-jZ. fating (HDDf) % A 

©n>hc3-525, ii3^73 o ©"<;u Mgsti* 

-$3 2 e;RO'*i8!Hr-*3 3 c, ^fJftSSftniK-? F 4 

0K*tur*Wfi#*Ui;*ju an^^mmm^m 

tc, ^il3>fc:~-£8 OB, &A*>7*4 4&0*gEI±i 

i-F*4 1 F ^4 5. ^ftiSSPHi^- FJl/4 2 

<fcj^?K#"F^4 7©&i?&{C«MM^*-:/£^U 5£ 

tf>7"4 6 (C», ^a^^-^gKDWffltt^^JSISilM 

fcf$L.(,>„ H(C, ^I1=i>£*-£8 0«. 07j*Utcl,> 

[ 0 0 3 7 ] &»C. #^ifcft5?&©gS&iStt!s£8lita 1 0 

©tefflWco^-rsftijB-*-*. frfc, c©i£Sio©<£ffl 
liAJtUMS. -f-i'-Hi'^a. AB&SftiQM. AJSM 

a. %t&&ft8HL ist D o a WJsaaa©Jii-c&&#, ajs& 

[0 03 8 ] <AJMMM>fBfc&tt. T^^TJWSSI 
KJ:^TWT©AJ$iw#ia£m\ ^>+*<-f20 
ftKiWr hb-OO £UJT©#WSK: <fc 9 ffSS-T 
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bit*. &t>-c. m*u/cgf3£«sa (mstauia) 

$£©tK.lreiS»F U-f 9 OtCttflWS. C©£*. *ffl 
8Sit?I©£lt±&-i>ffl<* (scaffold) iCtta-^'SS 1/ 

0, 7^- ^-jwia^afrtg* f u -f 9 o ccifets 

^MSSffiAU, %ft F U A 9 0 ©±3frtc 'J ? F 9 2 % 
10 C©J: WPi!£l/A:iS»F W 9 0ft© 

[0039] <^^^+^a^>[f*^«^ iitt^ia 

0©~>*^A=&itajii;s-es. BP*3. 
t^-*8 0©^-^ i^SrAft. Bf3eo^-»/ + jl/«ia 

8 0 KJ; oTMSPS n^SmS^JE^tcSiSiS 1±^/cJ?) 

[0 04 0] -fiJ/-*-JHasm7«. f«#«. I2 6tc 
^•T 1^^3111838 1 ^7^-^ X7"U-f Vcm.m-$ hW?}* 
20 i gIIn>f^-^8 0©A*«g FX»-?f 
^) ^/M/TA^T^. T5i, §Il3>f a -^8 
0«, ^-f ^.^b-i'«:l«N- i SaiilD8 l*^-T-5o c 
Oi**4eSilM8 1«. * * ? *-tff?R*^g|58 1 a 
t, *f--*;*SI^S|58 1 b <t. AJ$^S*=i<^>8 1 c 

1. AJ*tf'£>8 1 d t. \Um#* >8 1 ei, IS^t 1 
-^^7nSIJ8 1 f tfcbffif&ZtiX^Z, x£s»*7-tS 
$R*7^SR8 1 a«. Wtttc** (CCtB9 

ocdx^ ^*-*5s:^p>nri^fc*o i#~o 9 
#) . iefdi«:f5iiS@©iR^ia* i; &«"5"©*'^ (ccf 
30 «— o©X5? ?*-K:o#2 IS) ?r i -5 fc— ^7C~7 h 

a, AJ^^^a^Tbreft f u -Y©Ais?:f#^-c 

^£AJ«fS^©AJS*ifi'Ttt$ife> S»b U-f*iAI$Sn 
-C<,>SAJ«»Sfi*Wfe. -s>««:S« F u^*iffij»Sti 

*L/fcA)*«^T«i^fe. <tC»r>fcA^r*£. C©t 

40 iBiSUrc»-C4>J:t»*s» E16(c^-TJ:^^X7 : --$^^ 

^8 i bfcfflffl^L,rfcwmt^©iatf.©fi*i# 
[0 04 1 ] t«4f- ^«7^SP8 l f tt. ffi««3&Jttt4 

«aiiM8 lKfcirs-cttSCD-feii'ijajRi/fci*. ta 
n > - $ 8 o t2*e>9ft3 nfcHsjuccjtitr z&rn 

KM?*?-* (Kf43-F. A»B, HiJ«^ 

so ©^-^{t^-r^Ajaa^atcfcorA^jsn. f 1 
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*.-$8 0te> *a**n«8 1 fKSMffl#i'>* 1 

tRbft;*>5#>£¥iJ»T0 . SUB** >£3MtROfcfc6tf. 

[0 042] <A««»te«>*ffl= , >fc^--*8 0 
«. S5»«aBBS8 IT. fP!St#a5A«S&tf*>8 1 
c£jIfRbft:#6t;f. 07tC^f Afiaisjas^rateo 
t\ f ^ 7-U ^ KB 8 (C/Tt AXSi 1 ? -f > K 8 2 
£ ( S 1 0 0 ) . C<DAS1»'? A > F ft 8 2 
^-leKDigfi h U -f -Cig»^ ^f^Sr^T £ ft#© 

(i#f4g< AJ»B> ffiJSTOB. AJ**Brfc£) *A;fr 
TSK****-* A#ffi38 2 ai, igiftjafcf-f (Sift 20 

SiftaA5 1 v7 p 4 1 a^WftH^i-7'4 2 a©3£ 
fftcoW^^A^-T -SigiftriA?- f ^S«BWai 8 2c 

#>g#»&a#!-f ate*©'*— =>- F^tf®f?«a8 2 d 
£, £-©£5K^&AT£^£t^T££i*«ciIt^£ 
n&#&^'5'--->mjK'l<£>8 2ei. ^laJ©f#&GDA 
J**§B>f£iS:5t L fc 9 mm L- ft: 0 T £ £ t &ci§iR3 ft & A 
JtfBSiP?S£ • WB«K 5»>8 2fi. SitA^^^^ 

#)©A)*I£fi$ttiI*'£>8 2 s £^<=)1f^3nr(,^„ 
[0 04 3] fla^fc'a-jiSOB, flPlSi;g#> £>©A 

5 (SI 10). fpm«t*» AJtS^ -T > F-i> 8 2 CD 
Sfla^c-o^JilTcOi^icLz-rA^^f BP*i. ft** 

£ -y^tf $831^815 8 1 a.©feA#«AJStMTS*"*".£ £ 

A> F3 8 2£*^31f£C£tjl!RLft:-te,>!/ : £:AJ£*§ 
gfiL-TA^-f S3&\ *Sl->tt» AliI»'?'f>F'?8 40 
2 £*^;*-ttfc&. AJPlMSttje • WSjJ? * > 8 2 f * 
iliRU. **:>£-f#$R3l7ng|$8 1 atCfcl^T. AJ»l> 

fct>»iif©H2**ajR*-sc£ecj:-5-c. x-ft-th. £ 

/ctt. ANSIS'? >(> F 1 ? 8 2©1£&7 ; -#A#«38 2 
aKA0»W<DA#lffl£S:W< AJS^BT&afr* * f * 

Kt. Sift^^-f A#fl8 8 2 b«, #JBtt£M. 2 0 
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^«S3r«iSift^}ftraP§3B-C^f3iILI1^2lsi, 2@@ 
IS^ffia-C«igJft^FB^2B-C^«3iIL-@^!2te]. 30 

asmffiarwigtft^mn i b t wtfe?z c t «c j: ^ 

* At)ffl8 2 at A*) SretftSffll^lttOjISn*. 

cc-c«, 3S*3©&ife£MflPg£f3:^-c*S<f: 
^co/crt*. cn«±XwcnJi(T©ii^:-cts:sr#-2> 

[ o o 4 5 ] jgtc. mg^i*?- v xt>? zm. 
? v ^35aft«3ew8 2 c «t$iftaA^ v ywcmrn. s*ft 

->^'?^> F-?8 8=&gg&. mi d, ^a^^- 

tft^m©|^{C i'CD^a-'f * - > S^ffl-T 2>M£. t£ift£ 

^-^A^ieas 2 b-ci'cD^a-'^-^^^A^-r-s 

[0046] M(Cg/c. F-^-^^En^S^tC-o 

ti-S^S^^^'-^- F^fiMJR«B8 2 dco^y^jK^ 

^#*>*t»t. CCDEP^^^V^SI^^ffi^iCff-r 
K^^;W?rEn^T-5<fc^KUr4> 

[0047] [f^ttcneoA^^^^^^ a 

JS^y&STK* >82g ^Slfi^ 2>. > f a - ^ 

8 0 W. AlS^liMS^^ > 8 2 g nfc <b # . 

^•@A^^n/ci5^=i- f t^mxt) z ntt&nicM-r 

Sttm ( AJWa&f. AKB . Sift^Wffi. .f v 

( S 1 2 0 ) . ? 4Xrf\/-< (DBtTjk&ffl&'gmWffi 
8 licmV. *<D&ffl<gWfflM8 1 tC*s(,»-C^(p]AffiS 
fikKffll*^ -5 ft: AJ*»9f «:»*£:•*■ ^> * ^«c^@<0BC» n 
"F?:*7nU. AJ*f#%t^fil ; &7n-rfe"C , C©-fejU?:^ 
0 (S 1 3 0) . CCDA)S3Mi3£if$7-r&„ &4b\ 
S 1 1 0©f*. AJ*^ffl$iffitf'2>8 2 g^iSlRSnft 
£#(C». ^-lHlA^3nfti3m3-F<D?^ y: ?5:tT 
C\ fx7*OK (W)^.tfK«:Sia^cr)^43-F<!: 
*«Uttt>) J5:€>«S 1 2 OKji^ ^^ y^NG^6 

[0 048] ^c*s. C©A*^^«C*i(,^-C. 
- Ftt. mi^=i - Ki8#3 - F <b*J^ ^ 7 >r$s«n 
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£5. !5j— a* F©s#f4£$£«>TAJ*T&t§£- 
KB, fE*#tt. KCCP » F#^£A2)U * 

titoxAmrzim&zAm&m (@8#m) ka^o 
i x&astiumtf* > 8 2 g ^atR-ms*. ti^ 

t,c <fc ») * * v ft -mmmTf^ 8 1 a ©tt&cD-fe Jl/^rjllK 
AlK^iS'i' -f > K f 8 2 £«7r*3 ttfeW^K 

»*S^*r>Tt>. AJ»S&£fS*fcMlfE-Cg<J:«> 

[0049] <AS5ai>fl3>fa-$80». i 2 
6©KMr«BIEf8 1 -c. ft3lt#tfAJta&*!!31ttT3t 
(CAJ$*'#>8 1 d^aiRL//ci&<5>«. 13 1 lK^fA 

# 3 2 e *iBtt*Uffil Ot* t'J73 1 ^«t(S^{4SP 

2tc{4a^*-rs<tS{c < 9 o*+r >;t3 

l±(C|£g-r2>g<Dy *j*z--V*$k.m-tZ> (S2 0 
0) . CHU^li. coy^-^t, ^lalAJSUct 

-3-F'J-^5 0 Ctft t, >/ct£$TiSm3£&{£S P 2 tc 

i$mm> z n/c * * >;t3 i «:*■& £ 0 -rat, *g*F 3 

b ^ 9 0 teligPHas* ^ i;7 3 1 <D<£J3gB3 1 alCcfcoT 

[0050] ttM^wgm h u ^ 9 0 zwim®.* 

f -te-i^-f > F^<DBSI2;F#> ; S:S1RT&<D ; S: 
i,T, < gffin>f 3 .-^ 8 0«. -K-n- F'J-#5 

o*re»wwbr*+ >;t3 1 k<s}# stir c f 

W 9 K^-<JU9 1 £S!<frIS(<5>-i±& (S2 

1 0) . >©^— 3- F*»6l*N-3- F^rSS* 

IR»K f 1 * /^U-fJcHl 2iCijrfAJ$fiti2 , W> F^ 
8 3 4Rmt5. AltffifS^-O F38 3tc«. 411A * 

$4£ t$M&7jk2 n-5 Bt*». AJ»3ltT # 5>83a 

[0 05 1 ] fF*^». AIS5t^ ^>Ff83 CC^th 

sh&nmiWBo. AJStttsKcwa^ttwntf. aj§ 

4 > F 1 ? 8 3©AJ$H*ftf * >8 3 a SriStR-r 
fl3>fa-$8 0B, A^f#f>83a*> 
^©^{Cl/fc^oT. Jg^^tp<DA051IS^ -f > F 
•>8 3Kl^3nrt,^l**43- K*. Af&g&ZBMZ 
tiT(,>-5*>5rt>£fi6IS-r£ (S2 20) . ABS : 
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O^AJS-r-S^S^^A^^^i^lSL/, Ais-rsg 
A*A2> 3 ftfcfc h \S.KWM.%%^> ^>F^825f^7' 
U-ftcftfSU ^©f£«±j£©AJ*^^51£^Tb-C 

- F^M^FBJW^'C^TS©*^* fcfe, 

iMzommmm-vitxmmm^ << > f 8 3 ^st^s 

1* fl*#tC»HB4(S0fc#, C<DVEMMfc£Z>Wm* 

S3 > f * - ^ 8 0 tc J; i**4 3 - F < AJ$S» 

[0 05 2 ] \~'&A\mm%!&m2tl-Cl>Z>C£: 
ZmS-Utd^ WS=i>fa-^8 0«JSi^3>^.T3 
0. $->f-^V2 1. tgjUo^f F 2 3 ZfcO'UfiPofS 
2 4*IEStl*IJffllO-C. «»F U-Y 9 OSr-O+a^-* 
2 0 rt<D©fSOAJSf©^AI^T^ ( S 2 3 0 ) . Jltt 
WtCl*, >-^T 3 0 <Ds<)l> HEffl^e- * 3 2 e * 

ffiSjJ$l]®I l/T, t§« F U -f 9 0 ^«f^f t'j73 1 

^Ji^^igP2^6 h u-raiAfegP 1 srja^o 

C<Di^. *S#F l/-f 9 0'M9ffiSft ; £tJ?;£&fc*&C, ^ 

sb^^ e.++'j73 1^ icmm 2 a. 

* $c?)3ut ;* ii-Cff±-r 2><fc 5tc^l/ F IMfr* - ^ 3 
2 e*Wtl»Ur<>J:«,>. ^^r, -Y>*a-^-£ 2 0CD 
3>Fn-72 5K!^bt, H--faiAagPUcte 
^•S^«FU-r9 0©T^C^itD^> F2 3©7- 
ASP2 3 a4»A$tt. Jg*FU^9 0*^^±lfrr 
-ASB2 3 atCfiH^S*. ^* h W 9 0 $rP§PgP2 4 
^6-f> + a-^-^2 0rt^A3-fi> JSK, 
ip43- FtC?=t[c:-r-2»A®*iif ; &SliSl>. 4^*r*.'<—Z 
2 0©=i> FD-72 5tcJi<^UT. -eoAJSWgf^Jt 
^*,*-22 sj< -y F 2 3 <Dm*tc(4g-r £ 

J^CC^-Z-'-r- ^2 1 €:[5If58-fi-^iifc(c. S&*D 

F 2 3 5rfgB&fiJPUriS« F U -f 9 0 £ AJS»m^ 
A«$-B--&. 

[0 05 3 ] t 5 ^ -/cDSm*i*f4'Sa® 

I8 1KIKS240) , ccoxmmm^7-ri>. 

t£*s> S 2 4 0tCfct,>T. E04«99iS8 1 tCR-r«;*D 
Otc. fl3>fa-^8 0(i. AJ$!^A!!:3#*f*>ft 
/cig# F U 4 0 AJ»^^©«* F U-Y ) -CAMm 

"CC^ fc 6 b 5: f ■< * y' \s ^ fcWn? -5 *», 

"Ct^Cf ^AlS^a^T^-C^ftonfcg?:^^ *7'U 

^AJST 2><&m&$>2> t &a'C&-?Xh, jl^brAJS 

^^©s^^AiiSiia-rsci^-c^-s,, 

[0 05 4] <-B#ttJ^II>A0$nrC^Sl5^ : 5: 
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t-W9 O^ffljSStfS (— B#H1J$) flEl^tt 

[0 055] 113 >b-a-^80«, fi£t##Ht4* 
SiHB8 l©li}J$tf'£>8 1 e£3StR-f£<t. S13K 
H#ttjia*5S£M$6l,T. 0 1 4tC*KffcHl$'f^> 
F "5 8 A*<f ■< Att-Wtt & (S3 0 0) „ C© 

mm? j > f o 8 4 (j. — Bsmj*Ms©iirtHc£ia a attJis 
*as*tf ^ fc^fflsn^-o F^-e**). tux io 

tm—n3kfn*-'J7 8 -B#thW*>8 4b. Si 

atHJS* > 8 4 c a?*>6«lfiK3 tiT^-S. 

[0056] -a#mj«;*t>-6t>m=i- F*ta 

0 A > F "5 8 4 <*Hc n s» h if> 2 >£SW . 

C © # * > MMT i> £ 3 > f - * 8 0 

*5§o ^hCiKl o©S*4 (ffl&tfft&a - F# r 0 
0 1 J ©&©> £S8&faCcm!£t#ft— ^IV78 4 

^(c— B#aj$3-l±^i*?43- F#Afr<*4i£<t. cn?> 20 
£tB)$!$*4— U T 8 4 a tC^-T 3 < S 3 1 
0) . 

[0 0 5 7 ] #It,>-C. fl3>fa-$8 0it mfc* 

*4— g£«^i'JT8 4 a(C^34T,ri^lS!^3- FiC 
WJfrT S AJdHMf* 6 . *S» f-W90©BX<3ai LfPtSI 
(S 3 2 0) . IP*i. ^^t^-^-^ZO© 
3> 5(C}|^L/-C. Sf^CDig* h U Y ^rBfS 

<DAjawBffr6 h u-cwAiagp i srss^s-t*. h U 
a ffiA&g p i &cgegs titt* r 3 i cctB-e, aaj* 30 
:a >-<r 3 0 i--r. u-f 9 o£$K-ti-7c 

^t'jT3i ztgm£.i&tiLm.p 2 ^©?&. 
— mm®, l tctm* - f* wasm-Kit^x «; t 8 4 
aa^BUBrrs, 

[0 05 8 ] ^Jt^i*. «t«13£&{igP 2 tCTiSft F U 
-f 9 0 £F33 U ^-©ig* H/-/90 rt©f*l4£. S'Jjfc 

-f£. -eUT. Hl)$i5?it4-^«^xyT8 4a(C-B#tii 
tf£>8 4 b^iMtR-rS^Sri^JIU -B#tiiJ9©t* 
£>8 4 b#jIllR3*l-2>7ct>'K:S 3 2 0£H?f U — B# 

mit-r^ £ i*f4 f* 5 & <i5to tern $.-cim t gwMW 

8 1 Srfw ^Vl-Aicm^U (S 3 3 0) . C©$03£ 

w^it^-r^-fe^©^. -^miat^^s-r&K: 

fcigg h U -f 9 0 ZnVAm? htclb, ±&lstc*M1& 

mzifi. so 
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[0 05 9 ] <&m&WlX**S — B$ttJ 

HbrdS« h U -I 9 0 ©f*W£«l?§?07c*§». fFt^Ai 

[0 06 0 ] ©113 >t'»-^80B, fFlS#*stgi6^ 

Sif^yu-rtcSStS (S4 0 0) . CCD^itt^ 
tftX^ri?»-iHHffl8 5«. X£ ^*-tSfR^SP8 5 
ai, Xf- ^^*^gi58 5 b i. i£i&£&tf'*>8 5 
ci, ett6^5£^'i<^>8 5 d i^^-^^^SPS 
5 f iA^tiJfSSnrCi-S,, X£ f *-tSfB*^gB8 5 

a. X^-^^.^SP8 5 bS^'^-r-^^SPS 5 
f«> tQf4«OBili8 l<Dp]«©^gR8 1 a. 8 1 

b. 8 1 f tmm<Dffi&&m.fn2tlZtcit>, CCX-it* 
CDSJB^^^BS-r-S- (SL-. ^*-tSffi*7KaP8 5 a 

tft&. SS8S ; 3*3eH3'£*«A03nri>«cl»K*4tt»&. <k 
li-p/t^t?$>^„ xf--^x*^P8 5 b«. Ctxh 
Ultt footed 2 ti&. ^cte. fe^W 
©f^fe K> icmwt-cfrv r 4i «t t> . 

[006 1 ] *BSE»-?3e"Cttt»tt*4«CO* 
igJtilJ^a^^S^^^-^tt^ X ^ ^7-tff#B^^gP8 5 
a©*©i«Wc>ttC&-r'5>-fe^ ; &31tRU . *3Hb£}£*K2 > 
8 5 c£jSiRT *BX»^5e©K»«:-^*SlllI 
i^A^S^ci#^«:«. X £ ? *-tff$RS^SP8 5 a © 

5d=&oMlR-r^,. 

[o 06 2 ] ©a=i>f J .-3f 8 o«. i»-rna^©*^ 

> 8 5 c . 8 5 d PSftStlft i, il7 <<CmTi%m$. 
I^MO-O F-^8 e^rf'-Y X^U-YCC^TS (S4 
10). CCD^ilil3ggS5^M^ > 8 6 «. ^la^ift 

ID. Ktt =i - F . s n z *^ isais 

M86a, iaffiJ5?fcffi38 6 b, J^7^^>8 6 

nr*$ o . etiKiftjK * > 8 5 c asiiw 3 ntc 

t&^^C«fgite^}Ma8 BafCfeWi. r^BSJftX**tf 

>8 5d^ii^Snfcl^«:«IUffia8 6 aGCfctf £ T^- 
B^HK^^^CC^J ^?:A*T.ft:t^S§-C^ 
•T-S. !9:SJglfe1ffl8 6 b(C«. ^tfi^X-5r> i ; x-JU© 



OX) 



IB 



ft. ^^©iatRfcfSoTi^rftjwc^x * ^fcAftfc 
tftg-ea^-rs (S4 2 o) „ 

7*£>8 6 c#3i!R;*ft&©££f-?'C > -&©^K*m 
KS"3l,>TJK8*S-fc!-£ (S43 0). JWfcffjKtt. <ga 
a^fi-^OB, ^i6^X^^*-JU*^|g3ft 
fcisC^icoi^r. istfc3^ffflll#^ft£ft/c&© (o 
£9&Jfc£&* s ^BcfcDjl<t7ftft;fc*>©) -?•© 
igittSEMfllSte-e© 1 £ /cW© £>© £ L , fetf£©i£ti!23£ 
JSiRBIlttSffl©!^©** <tT&. Cfttt. — B#6*JKiffl 10 

ja©^s*5Bft fc/c » xz ©fa a^jta o © jisr-^s 

r&S. &ifc£8lfffllB#5SSafl:3ftfc*>© (o$ 

ifiSlgira|!S«-eftJWa©Silfi3£feraPB«: feJS^iS t!:& 
©i-T-5. Cfttt. *©«fc ; mJEU:«:jS<«Bia*JfiRft 

un>< cia**o»s#. -?-©ta^tc^-*t?jio©*g 

[0 0 6 4 3 W3>K*-#8 0B. iSite^ 

^ery a -;nii8 5%-fw ^^"u-rtc^-rs (S 

440). C©i#. tSife^X^^jL-^l/iiiMS 5 4C 
iiws-b;u©fe*. £J^©£»£3l*$ r 5>*-;i'fc:*f- 

[0 06 5] C Ct. igiib^&X^y^-^©^®*}?? 

©S^c-oiir. Hi 8{c«-5^-c^-r-2>= KMMm 
%mS&DWC&ifi> V)® : MNS3 BT*§ Oil delicto], 
2@a : rap§2B-Ci|gf3iILIliJ(2lHl > 30g:«l 
B. aje^ffiHJfel 7 BaiOfcafcGtfgJttSSft**^ 30 

&t>'.*^«igii6^©^M imm.'om.m tc£<o t%m%. 

gUS Hie 0 tcMffl &w u -c t » s. 
[0066] 1 *7JlsiraP13 BICM OT-eftJ: 

0fc^^ffflPS2Br^ia^ ; &W-Dfc«-^-C*So C© 
W[5]^ 1 3iMbB#©^reirafe3B^6 2B'^i5@ 
<t25£i*ft-5. 2@SlffllBt33EHLfcSS»IBIPHiiaiO* 40 
©"C\ S*^^i ; 3---'l'raPrat? : fTfcft > 3IeIgp a 1PS-ca 

xi>J;<> ■e©J: i 5fci35£^lg ; HT5i:5tco-c4><fc 

1 -C«lg« 15SS MtUBttB t ft 

[o 06 7 ] sem«2«. vmmmzajkvzm&mm so 



2002-262856 
20 

2 BicMUr^ftJ: «3 fcmt-^PS I BfJgito^^f o 

tf2lilB»*3iil/«Sp©SaftiaiBfel BtctSBESft*. 3 

a - ;lWW©t8»r fflJS^JEH * 9 il S 

ft-S. ft*>\ C0«J!«2"C*»a*^*'y*-JWCJt'< 
riOII!lfiJcftjWSC»fc*. «S«S**cJ8[€>Lr<C**€». sw 
©mjt^JtB&^Jfr-C ^©J^fcSKt^E^tr 

tS^gyelSSt^rS^^itb^^^^-^il^O 1 1 Si IS 
^UfclS^Ctt, W2tK^«l IBS^ttifS 

[0 06 8] K£ffl3tt. »MIfflW3.H«:M0r-en«fc 
•5 4>S^raPra4Brigife^}ft ; S: : ?fo?clii^-r*.So C© 

ift^ft. iuia»i3iBiy»©saftifflMscf2iga. 3mg 
©a& «j is oB#©3^ra ns<c ktjseft s ft r «c ^ * 
-jnH»B©tt»"caj*^3eB * -cig*&£&a s sa o ft 
a. c©^m^J3-c«. a*^^ry»-;ncjt^ 

J:5«cor*>J:(i». <?iJ^l*. iSlt5E«!la]^*S*©igtl!! 
X-Jr^a-^iRi; 1 ilei<E:S:3£Ufc*§£K:tt. ^Mfd 

[0 06 9 ] c©j: 5 teffl^stca-^orfm^*^ 

t>ft fr-otc<oh tcms . * ft tc f* o r @ »W«:fS«63£» 

[0 07 0 ] <^il63£^iII> < B®= 1 >t'^-^8 0 

^.fc^tCjg^Lfcnc^lf. HI 9©^J&^MI1?:^ 
OX. M2 OtC^-ri£tti3£&Sf£i!ffi8 7*f s -< ^T'U 
-f(Cg|7jvr& ( S 5 0 0 ) . C©ig«65^a?gHiM8 7 
tt. ^ v -b 778 7 a . SftKft^JEWK— 
RS^i 'J T 8 7 b . ^fflfnSiSx V T 8 7 c . * v 
^7 7^ft^>8 7d, lg^>8 7e. ff±>H 
»>87f. ->--ir>X^^x 'J T8 7 g a>6flifi5S$ft 
C©«f»S£»iM8ffitH 8 7 <&m 

3>f a -*8oit sb si6saft^3e©K»*eiftss 

88*3EK»— RSimx <) T 8 7 b 0 , ^ittX 

8k?£Ktt— U78 7b ft/cl*if4©^ 

*saftft»K!MStt«f»©*» (ea&fiw^^a) 
[0071] (¥S»t*. flefflaaa5%* y r 8 7 c tc* 

m$ft6^tfl5^ffl^Sft^©tSfR ; &S(C«itt^h^4 5 



(12) 



21 



>#&7 5*"§^«:«. ^ia^aKiIiffi8 IVZ-Vfy 

=F- 9 7*7 » > F y&mmZ n. CCD 1 ? -OK 

(C -C ? 9 7=> 9 i? 4 9 icWS 3 ftfc i'Cr>^ffi? v V*. 

T, Sl£#2>8 7 eSrililR-rSo 
[0 0 7 2] gS=i>b , jL-^8 0«, «fE*£>8 7 

xmmm<Dim a 9 o ^Misa&iagp 2 g-cs-sg 

(S 5 1 0) . BPfe. fl3>b' a -58 0tt, 

-fgo^-o+a^-^E OOct ] 3*»6^IR*3tiJt-J; i 5 
(C. -Y>="f a"*-* 2 0O3>hd-72 5^H1^T 
&„ -T?)t< 3>hO-525« > $->f-^l/2 1 
RCflfcSt&njK* h 2 3 Slgtt^JSUOr. T- A§B2 3 a 

iccoAmmffiitA&ztix^&igm h u-r 9 0*1x0 

Otl^+t 'JT3 l±tC^-<Dfg*h W9 O^iS-fcir 
•5. fl3>ti-$8 0tt, SBii3>'<r3 

o©-^;u ngsi-t-fs 2 ezmmmis-c, mm h u 

-f9 04«)#l/tl<>-5 + ty73 l^hU^ftiA&lgP 
ia>6igia^<igP2$r&ab;?-fc'\ IK, 'J»F* 

&C{ig&«> 3 fttct&m h U -f 9 0 <D V v K 9 2 ©_k#K: 
5R#"^;> K6 l*SA,/c&£» -e©©3©^s» K6 1 # 'J 
? K9 2<hS8!l!-r-5$-CTI^S-t+. » K6 1 ©F*J 

WfeW&itLX 'J y F 9 2 *©tt»"C_h# 30 

ggl<Dl$>m<Dmm&WWil' (S5 2 0) . RS3*lTl> 
fttfS 5 3 0£Htff£SCS 5 4 O^ii*. ta^SftTO 
ftttfhtfS 5 4 O^jttf. S 5 3 0"C». fcttSSftcuK 
? h 4 0 £ltx8&fM1fflJL-C K;U«J#gB4 3 £ ^ » ^ 
|&£3G 4 8 ©i^cSi") 3 ' *. ^ » :/38&fl*B95£ 3 inX . 
t, > & i - F ;b * H»T»±I* ^-ttiCiCCtD^ffi^ fT" 
^r9 : - u>y|^*SI*4 8K:riR'3^L/» *©f£--F;l/«f$ 40 

[0 074] S54 0t«, t&m h H" 9 01^©^© 
SFtb^f^. BP^. te^|3>-^T3 0©M8t)*-d'3 3 
c glBttttiSP LX. * f U T 3 1 =&^<D(«#4ftSiC« 

P 2 ©i^CC^Ift S M . ffi$H£tt<Z>JgSt h U 50 



2002-262856 
22 

- F;U4 2 €:TP*3 V-C-ZrOigmm? v7'42&Zig 
Micmv . SfHi^> 7' 4 6 CDInJ^lgBitc j; 0 tSitfeS:®? I 
l/rMg^hJU4 7^r-S. ^*HU-Y<DMS4 
^fitt-STfciO*!, 9 0rt©iS«6^i?ffl 

icfccxfc* ic®mn&&*& < ft & s tcmuisi ^ r 4> 

S*$HJ"6If>&ftfiffi-te >-y- 4SlK*©ll-fe>t* 

oft mcm^mm otc k> . flstt^ h * 4 7 (c^a-fe 

[0 075 ]^-C. fl3>b'a-$ 8 O&J. "(Vrfcft 
^ifefDttA^tf^ (S5 5 0) . IP^. ^USSftH— — F 
Jl/4 2«r±33H±. <SStl*-df3 3c^UMll{|l]©b-CJg 
»h U-f 9 0£{5U3L/-Ct,>£*i' 'J73 1 *?K^CCM 
U igt&'ffA- - F ^ 4 1 ^l^a h U"f 9 0 F^fStfJ* 
aABltg^{4gS-CTI*4S-ii-> Aie^^S^fc^^K: 

4 o zmmmwis-c > Mcitifc&A-- fju 

4 1 «9Nb3-it. ffiA>J<>-7*4 4*|5Ife!tS®(i3-f±riaS 

sn/c^aMoistis^aA-r^. smaAi- 

F/b4 1 *±#3-l±. Ki"/«J*W4 3 
0. P 2 ©±7f #> ^BfTS©jIj®S^T^jSiS $ -i± . » F * 
-7*>D^" y h 6 0 £IE8b#tfaiU-C, 'J 9 F 9 2 
Uri»S®*^f F6 1 ?:C(De*FL'^9 0<D±7?^ 
iS^Ci-C5R#^^ F6 li&T[t43-ti-r 'J y F9 
2 FI/-I90 KM-li-. *<DtmM~- ^ F6 1 tM 

&m>-?t<Dmm&Mmv. ww-^? F6 kdih^-^ 
mtcmLx y ? f 9 2 *«u *cDf»«^ ^F6U 

[007 6] ^X^-C. >t 3 -f80lt tSil&Si 

J^**7f*©iS» h U 9 0 £S AJSStirS ( S 5 6 
0). ip-f3. a— Fy-#5 OJC^-a— F^^JU 
9 1 *©^-=i- K*» - 3'WW-=i- K*^ 

^■aiL/. }®)i3>'<r3 oo^ju vmh^-zz 2 e * 

«*1M»0T. ^«hU-Y90*hU"C UdAfefS P 1 S 
t?^fflij3-lf, •/>+a<-'S'2 0rt©3>hn-7 2 5 
(cjfi&n b 2 3 «*"BaWM» 0"C*©J&1I h u -f 9 

0 *3fS© AJt«9f ^ ajs ^ -a- S . 

[0 07 7 ]fU. igtfe3^^Sl*?4-S£^X y T 

8 7 btc^snr^-sisc^-r^-rtc^briSitfe^gii 

%tfofc*»53tP*-WWly (S5 7 0) . mdmi&&&L 
■C^ftt^*4*'^7-Ct^ft6«, S 5 

1 0-S 5 6 0®%kW*t£*)&O. i i ;78 7b(ca* 

[007 8 ] ±m<D®t&&&ftm<ptemi : i*<D& 



C13) 

23 

iC . #m«t©|gfiaj«fig*M v-te - itmfnx. >) T 8 7 a tc 

*>8 7fWTCi!i:J:^ 1 {^5:-ffifcfi8lfT€)C 
Lfc9T&cfc5fc4#K:ffj;rC££. 

[0079] <s3a a n aija£!g>ft!££w:. tbia^acc 

iiLfciSSh 0^rlS!D a a<bL/-CaiJt$-l±6 (i&PpW 

IS) fcAtc. fl3R#KS&lttaiBffi8 l©ttiJS***>8 
le £311^3. ttll=i>fcf»-*80tt. ft**0«K 10 
ft«9ififlB8 1©I±SJ«*'*>8 1 eiSlRtSi, 12 2 
HC7n-r^aW)iM®<&^Ur. -B#tHJ$©4£4|5] 
m©tBJ»^> K$8 4 (01 4#M) fcf-f 

k^ts (S6 0 0) . 

[0 0 8 o ] mm^B. «,Sio-caj*3 - 

mmv j > 8 4t£K$Sp a pmj*^Sf*ft3i^ ; j<* 

* - jt 8 0 *i* © B * ajJ$^5£ S 4 1 SK *4 * @ WittCc 
tflttiOTtUlKiiC**— K*Sxy78 4 afcA7JL.T*>J: 20 

'J T 8 4 a tC«^T 4 ( S 6 1 0 ) . 
[0 08 1 KXW, fl3>b^-$8 OB. fPti* 

jMHfiHj«#*>8 4 c£isiR-r£<D£ffo-t:. miss* 

ttj£TSAJOTKJf*»6. e*FU<f9 0*Rt>tH3"tfS 
(S6 2 0) . •*©«, «,ftaj*L.fctm=»-F*Hi* 

WM— 'J T 8 4 a tohWIk* *. 
[0082] fNH#tt. JglttSS&fiSP 2 CCTJS* F U 30 

-f90 €rl^5 0. $¥p a pt^^©^©ftglS:?T-5 ,, * U 

r. auiwwh- «c^^ r 8 4 a {cttaa^-r^sK 

Wa-KtfSKiSftitKftS*"?. 8gp Q ptH«;J<#>8 4 
c*3W/?r4»fP*»0iE"r. Wa>K»-ji80B 
SSip a ptH)$^5'>8 4cA5jStR$n-5>fcmcS6 2 0£J! 
trU KfiHUrr^SWtta-- Ks8««f < tt-j&^-Ctt 

1 Jfefw X7l"(iC&ikl> <S 6 3 0) . 
CCD^il^it^T-rS. C©4£. iSf4®Sl®ffi8 lfcfc 

[0 0 8 3 ] < U#- MMJ«kffl>fNH*«. So a ptH)» 

K4 or±Eis«ti©««aff©«ai*w*-r* ci* 
« (XttfpmsswawLftiffsojBa) rJ&«i*fls©jBi 

*8 0OEttaSaK»ffe©ffi«J«#«:8a«LA:«3-r4. Jg 



^gg 2002-262856 
24 

c©5 *3, ggSS^ISEB. -O^a^- 

*mm*. -sw c ixii^ssn ci Kf 13 > t- 
* - 5? 8 0 ©etsfflEiKK a ttw«ciB» ^ n & . c ©fc 

[008 4] CCt, *HiSff^©«ffiXS*i*^© 

«tid«s*©»ia««*gi6jwe-rs. *suwb»©^> 

+*'<-3!2 0rt©$->7 i -^i'2 1, 8MSa#?» F 
2 3 RO'53PS15 2 4 ffiO'tCl®^ a >^ 7 3 0 jW*»9I© 
SSttiA^gMcfflSU mWg&a&y h4 0RV%i& 

*5-h4 0 SO'igtiffiA-- F;Hl <««f»ffiA*S«: 

t'J73 1 RCFJSttMf 3 3 *^S3t^#mtCffi^T 

[008 5 ] «±#idSOfc;^fc*fflKe.fctt«. OrK » 
h (IBa6a#? h 2 3 ^tgiteS^PxK-j F 4 0^> 'J *; F 
*--7>\2#? F 6 0©a^6-T> ^->t— y;U2 1 
^□gP2 4-^g-iffl^r-^ 3 2 e . 33cW>^4 
4> 46l?4>^tf) 4fl3>t 3 -f8 0«ffllt5 

c & tc j: «3 , mmnm-cfr zmm f u -f 9 0 ^©igifi* 

f^^©gtW • fnSVtCifiWX: o fcB^Pp]^ a X F & 4' © 

JBW»»; v F9 2©EX t mi,&S8b{t;Lfcft:tf>. 

[0 08 6 ] ig«F U-f 9 0ft<D®MZmBiir2, 

IS. *SH F U -f 9 0 AJM^^'S C i (C J: t) — ^[Sj.Jc.fi* 

6n-s©-cis«b^ptai/ j ?>^<. ea^aAT^i^. « 

»F U-C 9 0**¥KHLT*»6Sffcttiifllk*ffiA-ra 

[008 7 ] JgtC. StfiiiA-- F^4 1 ©9 1 v 7*4 1 
a^iS&SEtti-- F^4 2©^ v 74 2 a *S865^dJ 
fgi L/c/cit». cnefi-^ la. 42aWta 

[008 8 ] M(C$fc. »»ftlfflR©»a>l«^> F«CT 

aAUTc^/t©. ow©s#^#i4iffflia 

©^«*»?BEfld&ifl©E**SW»W * c 4 tc J; o X 



(14) 



25 



[0 08 9 ] ^L/tSl/c, flaVfa-^SOtJ. £ 
fihb^90 ©'<- 3 - F ^A- 9 1 A^6^iJfe-^-C* 

RtttlKtcCtt <**i/cJ£it!!&A4CW-r Stef B 

[0090] fcfc. *^W«±^l/fcH*fi^SS{C[5JP>K 

y F9 2««*F U-f 9 0 t^«1?#S*>©*ffll>fc 

[009 1]*te. ««aAi- FA, 4 1 . &Atf>:?" 
4 4 RCf «f »JK F A 4 5 &«ftflitttt . StSlfctf' F A 4 
5KWtt*«H©*Sift*Aft , C*»*. SSCftcTitcfS* 

©«»*»& o rts» f \s4 9 o j*g^-€-©JgMi*ffiAT 
*j:^tc«WWor*>J:i>. ctucto. WAttEl— ««• 

[0 0 9 2] HtC. tffcfc^? &Jgl|lKpettett«fttII 
ec*B»T W>JSJtt# HA- 4 5 i 

igt«iaA--KA'4 1 t©BKCff«EUri>*^«*»a 

it*s< cwwju>. «*.». «maaftojK» h4 

0CC£0i-KA^|$»4 3*JS*&#itiPD 
MR) (D±*(cfiMAl, aA#>:/4 4 4[aiBfHbi* 
A>4 5 *»6««I*!Rl»>±Wtl«. tS8&<ift 
{C^»3&i^«&ftA-- FA4 1 axSigfl&gfmPD-vglttl 

[0 09 3] JBteSfc. EI 1 2©AJ»51IS^-r> F>>8 
m-?2>ffl) ^Wt&xWffl (iSifliXBWC©K3E*C©K 
■SAB) 4»tfttJ:<. C©»&. -Bfa«^©AJS© 

[ 0 0 9 4 ] -e LsXttc. ±zzmm<Dmn*-cimmg<D 
C©«*fB!t*g«rfl:L-CfcJ:l». fd 

rage. *©H«i«:a-3i>reift2flaft^*-5>a-ji'*SE 



12002-26 2 85 6 
26 

[0S©Sm^U4HJ] 

[01] 4^M^ffi©Stt%ttSaAS!3B©^t-n«EBgi9 

[0 2 ] *^ife^Sg©jajM3 >^T©HHBg|&Bj@-c& 
S. 

[0 3 ] #Hi©£B©-- F A-fi&ftWOtW&BWBH-C 

[04 ] 2BMWB.«©««Was«*«-r«l8^a f 
0-C&S. 

[0 5 ] ^treffi©Sl!i@ith^&B&ttffi-*-&CC 

r <Dftmmm*m.? wis -e* s. 
[0 6] %mmmww<owm-c&z>. 

[0 7] AlW^^S©^-^* 

[0 8] Ai*s^ , i''f> vwmwm-v&Zo 

[09] ^^^^©-^^^T^a-cfeSo 

[010] »a/<*->fBa>? -f>F9 ©lanugo* 

So 

[011] AlSMS©'7a-5 i + - h-CAS. 

[012] Afmw<y -r>F^©i^Bj0-c*)S o 

[013] — B$|H)a®SI©7P-^+- I--C&-5. 
[014] (±J)$^^> FO©ISBJ0-C*S„ 
[015] itJ^&*^»-A-gJEte3©:7P--^ 

-p- b-c$>z. 

[016] ignb^x^^ ; L-AiaB©ittBjia-c& 

[017] lgtfe^^JS^-/> FO©SiB«0-C*S„ 

[018] tStt&S^R5©itt?§0t?*2>o 

[019] igifc£&#! 1 *I©7a-3 1 +- h-Cfe-S, 

[020] i§it6S&S$KiIi® ©tJMB 0t? $> £ . 

[021] m&mmwMoija-?-*-- h-c£>£„ 

[*?^©i8t}ii] 

i o-BMmm$mmw. 2o--/>* 3 ^-f. 21 

2 4-BBPW. 25-3>ha-5, 3 0-iejM 
n>^7. 3 1-++-;7. 3 2 -7K^a«lti«. 3 3 

~- FA-. 4 2 -igtt&gftH-- FA\ 4 3 ••••=— FJUfil 
f*SB. 4 4-ttA*>^. 4 46-i 
fcHtf>:7\ 4 7 -BS?RjK F A*. 5 0 n— K'J- 
#\ 6 0 ••• v F*-^>aiff t» h. 8 0-fl3>f 
^-^f. 90 •tgSFb-f. 9i...;t-3-K?'«A, 
9 2 - U f F. 



ftm 2002-262856 




(05) 

AJSttSHl 
I 

\ 

AIMS 

I 



45 47 




[17] 



30 



32c 













32a 
^32e 



>32 



£ Asatfltfaa ) 








^-SIOO 








S1 10 








SI 20 


3-Krt1S«tt*H=liri" 


I 


y^S130 










( ) 





[H9] [018] 

0 1 2 3 4 5 6 7 8 3 10 11 11 13 14 15 16 17 0 1 2 3 4 5.6 7 B 8 10 11 12 13 14 IS 16 17 

4 ♦ » ♦ ♦+♦»♦»♦» «* ♦ » » » »♦♦»»♦»» 

I 1 1 3-3 2-2 1-1-1-1-1-1-1 

»a 3 - 3 1 \ 1 ttKffll 4 A- ♦ » »»»»•»»♦»♦ 

2EJB 2-2 I— 1 ( 1 1 1 1 1 ft - 0> 2-2 1 — 1—1 —1 — 1—1 — 1 — 1 — 1 

3QS 1-1-1-1-1-1-1 ttJE«2 ♦ »»»♦♦»»♦»»♦»» 



Q-© ®-(D 1-1-1-1-1-1-1-1-1-1-1-1-1 

raw 3 ♦ * » » »♦♦»»»» 

ffi - 8 2-2 1-1-1-1-1-1 



1^2 00 2-2 6 2 85 6 



[03] 



[04] 



[011] 



(a) 



41a 




-21 



-23 



-24 



,-25 i 



: J 

v 



l 

42a ; 
1 



- 33c 



40 



V 50 



60 



F 



44, 46 



^1 



BO 



c 



S200 



r 



S210 



S220 



S230 



S240 



CEZD 



est««J?»esaio 



[013] 



[0 15] 



10] 




c 



S300 



S310 



S33Q 



y 



S400 



541 0 



5420 



S430 



r 



S440 



2002-262856 



[06] 




^532 00 2-2 6 2 8 5 6 




(012) 



83 



AJW8E 




M '.c ;:!!' ; :r; : 



83a 



[02 1 ] 



saao 



I 



SB10 



S820 



^2 002-2 6 2856 



[016] 




[02 0 ] 



ttHI 2002-262856 




#§3 2002-262856 



g*D»a§PTf?H§^tii6TS209SJfecD i mmumMzi-fitpm 1 -11-26 

tfcSi^tt^ i»/\*> • if* -f y is ■ Z-lsV F A C##) 4B029 AA02 AA09 BB11 CC02 CC08 

— T 'J >^rt DF05 DG06 HA07 HA09 HA10 

4B065 AA9QX AC20 BC01 BC16 
BC17 CA44 CA46 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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